Expression of the coxsackievirus and adenovirus receptor in musculoskeletal tumors and mesenchymal tissues: efficacy of adenoviral gene therapy for osteosarcoma.
Recombinant adenovirus is used as a competent vector in a wide spectrum of cancer gene therapies. Adenovirus infection depends on coxsackievirus and adenovirus receptor (CAR)-mediated virus attachment to the cell surface. However, the expression levels of CAR and the efficiency of adenoviral gene transduction in musculoskeletal tumors have not been systematically investigated. To study the feasibility of gene therapy in musculoskeletal tumors, the expression levels of CAR and the antiproliferative effect of an adenovirally transduced wild-type p53 tumor suppressor gene were examined in 15 distinct musculoskeletal tumor cell lines, 19 tumor tissue samples, and the corresponding pathologically unremarkable mesenchymal tissues. The expression levels of the CAR gene were significantly higher in six of seven osteosarcoma cell lines and two of five osteosarcoma tissue samples than in the other cell lines, musculoskeletal tumors, and mesenchymal tissues. CAR expression levels were closely correlated with adenoviral gene transduction efficiency and the antiproliferative effect of a transduced adenoviral p53 gene in the tested cell lines. In addition, an immunocytochemical study confirmed that transfected green fluorescent protein (GFP) borne by Ad-CAG-GFP was expressed at the cell surface of CAR-positive cells. These results indicate that CAR expression is a critical determinant of transduction efficiency in adenovirus-based gene therapy. Most osteosarcomas appeared to express high levels of CAR, and thus adenovirus-mediated p53 gene therapy is likely to be suitable for the treatment of such tumors.